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Abstract 

Background: The rising prevalence of chronic conditions constitutes a major burden for patients and healthcare 
systems and is predicted to increase in the upcoming decades. Improving the self-management skills of patients 
is a strategy to steer against this burden. This could lead to better outcomes and lower healthcare costs. Health 
coaching is one method for enhancing the self-management of patients and can be delivered by phone. The 
effects of telephone-based health coaching are promising, but still inconclusive. Economic evaluations and studies 
examining the transferability of effects to different healthcare systems are still rare. Aim of this study is to evaluate 
telephone-based health coaching for chronically ill patients in Germany. 

Methods/Design: The study is a prospective randomized controlled trial comparing the effects of telephone-based 
health coaching with usual care during a 4-year time period. Data are collected at baseline and after 12, 24 and 36 
months. Patients are selected based on one of the following chronic conditions: diabetes, coronary artery disease, 
asthma, hypertension, heart failure, COPD, chronic depression or schizophrenia. The health coaching intervention is 
carried out by trained nurses employed by a German statutory health insurance. The frequency and the topics of 
the health coaching are manual-based but tailored to the patients' needs and medical condition, following the 
concepts of motivational interviewing, shared decision-making and evidence-based-medicine. Approximately 12,000 
insurants will be enrolled and randomized into intervention and control groups. Primary outcome is the time until 
hospital readmission within two years after enrolling in the health coaching, assessed by routine data. Secondary 
outcomes are patient-reported outcomes like changes in quality of life, depression and anxiety and clinical values 
assessed with questionnaires. Additional secondary outcomes are further economic evaluations like health service 
use as well as costs and hospital readmission rates. The statistical analyses includes intention-to-treat and as-treated 
principles. The recruitment will be completed in September 2014. 

Discussion: This study will provide evidence regarding economic and clinical effects of telephone-delivered health 
coaching. Additionally, this study will show whether health coaching is an adequate option for the German 
healthcare system to address the growing burden of chronic diseases. 

Trial registration: German Clinical Trials Register (Deutsches Register Klinischer Studien; DRKS) DRKS00000584. 
Keywords: Chronic conditions, Health coaching, Telephone-based, Economic evaluation, Routine data 
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Background 

Chronic conditions 

The leading causes of death and disability are chronic 
diseases such as, for example, diabetes mellitus, heart 
diseases or cancer [1]. Because of the rapid aging of the 
population, longer life expectancy, and medical progress, 
chronic diseases are expected to cause over three-quarters 
of all deaths by 2030 [2]. Additionally, an increasing 
percentage of patients with chronic conditions are 
multimorbid [3]. Chronic conditions are a burden for the 
healthcare system and also for the patients and their 
families. People with a chronic disease have a reduced 
potential life span and reduced quality of life [4] . 

Handling chronic conditions 

Due to the high prevalence of chronic diseases, it is im- 
portant to find strategies to steer against the increasing 
burden for patients as well as society. One attempt to 
handle this burden is to increase the self-management 
of patients since the course of chronic conditions can 
be influenced significantly by health behavior changes. 
Therefore, chronic diseases are at least partially considered 
to be preventable or modifiable [5]. If patients change 
to a healthier lifestyle by stopping smoking, drinking 
less alcohol, doing more exercise or changing dietary 
behavior, they can actively contribute to preventing and 
controlling complications from chronic diseases [6]. Active 
patients show greater adherence, know more about their 
disease and can achieve improved health [7]. Active in- 
volvement and improved self-management skills of chron- 
ically ill patients may even reduce healthcare costs [8]. 

One specific method to improve self-management and 
patient involvement is health coaching. Aims of health 
coaching are to improve adherence to health behaviors and 
to support lifestyle changes in order to prevent a negative 
course of chronic illness [9]. Besides the education of 
patients by providing evidence-based information, health 
coaching includes communication styles that increase the 
motivation to change risky health behaviors. Common 
strategies of effective coaching programs are goal setting 
strategies, motivational interviewing, collaboration with 
healthcare providers [10] and shared decision-making 
[11]. Health coaching is tailored to the patients' knowledge 
and needs. It is an addition to the medical consultation by 
preparing the patient before the consultation and clarify- 
ing relevant questions afterwards [12]. 

Telephone-based health coaching 

There are many ways to deliver health coaching; one 
way is coaching by phone, which allows reaching even 
rural areas and impaired patients. The increasing number 
of studies that evaluate telephone-based health coaching 
(TBHC) for chronically ill patients shows promising but 
also conflicting results. For example, participants of TBHC 



have reduced diabetes symptoms as well as lowering 
depressive symptoms [13] and gaining a better total 
cholesterol and LDL-value [14]. It seems that TBHC 
has the potential to reduce the rate of coronary events, 
like myocardial infarction, coronary artery bypass graft 
and cardiovascular death [15]. However, there are also 
some studies showing that there are no improvements 
regarding targeted clinical outcomes [16]. Furthermore, 
TBHC can help participants change health behavior [17], 
enhance self-rated health [18], social functioning, self- 
efficacy, patient activation and perceived health [13,17]. 

Economic evaluations are rare and still contradictory 
to some extent. Studies show that TBHC can reduce the 
number of contacts to the general practitioner [19], 
hospitalization rates and healthcare costs [11]. However, 
other studies show only modest effects on hospital 
admissions or emergency room visits. Also, these studies 
show no reduction of utilization and costs accompanied 
by high costs for the admission of the coaching [20,21]. 

In summary, the results of studies evaluating TBHC 
are ambiguous. The clearest effects can be observed with 
psychosocial and self-reported outcomes, like self-efficacy 
and perceived health. Considering economic effects and 
clinical outcomes, results of empirical studies are still 
inconsistent. 

In Germany, health coaching is an innovative approach, 
and the number of studies evaluating TBHC in Germany 
is very limited. Long-term effects and cost-effectiveness 
have not been analyzed yet. However, the patients' ac- 
ceptance of the intervention is good [22-24]. The 
TBHC used in this study is based on a TBHC service 
developed by Health Dialog [11,25] and was implemented 
by Kaufmannische Krankenkasse Hannover (KKH), a 
statutory health insurance, in 2007. The coaching was 
adapted to the German patients' requirements after 
assessing the needs in a previous study [22]. 

The German healthcare system is contribution-financed 
and based on self-government and solidarity. The health- 
care delivery is not centralized but provided by a complex 
network of public bodies at law and a large number of in- 
dependent regional and local bodies. Because the German 
healthcare system differs significandy from others, the 
transferability of results of international studies still needs 
to be verified. 



Objectives 

The objective of the trial is to evaluate the effectiveness 
of TBHC for patients of a health insurance fund against 
usual care regarding its impact on healthcare costs and 
patient-reported outcomes. The primary hypothesis is 
that TBHC will extend the time period until hospital 
readmission. Secondly, we hypothesize that TBHC will 
reduce healthcare costs and hospital readmission rates. 
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Furthermore, the positive impact of TBHC on patient- 
reported outcomes like quality of life (QoL), depression 
and anxiety, health behavior, health literacy, patient activa- 
tion and the evaluation of TBHC by participants will be 
evaluated. We also expect TBHC to increase quality of life 
and decrease psychological distress such as depression or 
anxiety. 

Methods/Design 

Study design 

The study is a prospective randomized controlled trial 
(RCT) comparing TBHC with patients in usual care during 
a 4-year time period. There are three follow-up measures; 
in addition to the baseline measure (T 0 ) the data will be 
assessed again at 12 months (TjJ, 24 months (T 2 ) and 36 
months (T 3 ). The length of the coaching will be tailored to 
the needs of the patient, but will not exceed two years. 

The studies comply with the Helsinki Declaration 2008. 
The ethics approval was granted by the Hamburg Medical 
Chamber Ethics Committee. 

Sample procedures 
Inclusion criteria for patients 

Participants should be at least 18 years old and insurants 
of the KKH statutory health insurance. Moreover, included 
patients will need to have one or more diagnoses of 
the following: diabetes, coronary artery disease, asthma, 
hypertension, heart failure, chronic obstructive pulmonary 
disease (COPD), chronic depression or schizophrenia. 
Additional inclusion criteria will be used for each target 
disease. For example, for patients with type 2 diabetes, 
hypertension or coronary artery diseases, a risk score for 
hospital readmission will be calculated. Based on various 
variables from routine data a logistic regression model 
was designed to predict hospital readmission using SPSS 
19. Those variables are, for example, healthcare costs, 
international classification of diseases (ICD)-diagnoses, 
age and gender. This model has been validated by ana- 
lyzing the receiver operating characteristic curve (ROC) 
[26] and the positive predictive value [27] and showed 
valid predictions. If the calculated risk for hospital 
readmission within the next year is higher than 50%, 
the person will be included in the study. Patients will 
be excluded from the study if they have insufficient 
German language skills, are hard of hearing or are not 
able to read or use a phone. 

Study procedures 

The eligible insurants will be randomized to the interven- 
tion and control group. After randomization, members 
of the intervention group will receive an invitation to 
take part in the TBHC and an acquisition call. If they 
send back the confirmation of participation, they will 
be included in the study as participants. In case they 



will not send back the required confirmation, insurants 
will be grouped as decliners. The control group will 
receive no invitation. 

After completion of the treatment allocation, envelopes 
will be sent out to the members of the three groups. The 
first mailing consists of a cover letter, an explanation of 
the study, information regarding privacy, an informed 
consent and the questionnaire itself. Six weeks after the 
first letter, a reminder will be sent out with the same con- 
tent. In order to limit expenses, just 50% of the decliners 
who will be randomly selected will receive an envelope 
(Figure 1). 

Treatment allocation 

To ensure comparability between the intervention and 
the control group, a stratified random allocation design 
will be used based on sociodemographic values with a 5:1 
allocation ratio to intervention and control group. The 
randomized intervention group consists of participants 
and decliners. The decliners will not receive any TBHC. 
However, they will have the opportunity to opt in to the 
TBHC via a telephone number printed on the question- 
naires. In that case, they will be excluded from the study. 

Once the patients are assigned to one of the three 
groups there will be no blinding of coaches, patients or 
researchers and their assistants. Nevertheless, the coaches 
will not know who is responding in the study. The ques- 
tionnaires are pseudonymized. 

Power calculation 

Calculation of the target sample size was based on the 
patient reported outcomes collected by questionnaire. 
In order to achieve a power of at least 95% at a type I 
error rate of a = 5% in a two-sided test accounting for 
the unbalanced group allocation, a minimum of 1,670 
patients are needed to be able to detect a small stan- 
dardized mean difference in group comparisons (Cohen's 
d of 0.2) [28] at T 2 following the intention-to-treat 
principle. Assuming a response rate between 18% and 40% 
and drop-out rates between 10% and 82% depending on 
group and phase, a target sample size of approximately 
9,000 patients was identified who should be invited to 
the questionnaire survey. Assuming that around 65% 
of the invited patients will decline participation and 
half of them will be followed up, a total of 12,000 
patients were targeted (see Figure 1). Because the primary 
outcome 'time until hospital readmission' is collected 
from routine data available for the total sample of 
12,000 patients from the KKH statutory health insurance, 
the primary analysis is sufficiently powered to detect 
even very small effects with a high probability (low type 
II error). 
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Population 



Chronically ill patients insured at Kaufmannische Krankenkasse Hannover (KKH) 
meeting the inclusion criteria 



Randomization 



75 % 



Patients invited to take part in 
telephone-based health coaching (TBHC) 
9.000 



Control Group 
3.000 



Received 
Questionnaire 



35% 



Participants TBHC 
3170 



50% Decliners 
2.925 



Control Group 
3.000 



Baseline 
To 



Participants TBHC 
1271 



Decliners 
526 



Control Group 
750 



T, 

+ 1 Year 



Participants TBHC 
1.081 



Decliners 
368 



Control Group 
560 



T 2 

+ 2 Years 



Participants TBHC 
973 



Decliners 
258 



Control Group 
450 



T 3 

+ 3 Years 



Participants TBHC 
876 



Decliners 
232 



Control Group 
405 



* estimated drop-out rate 

Figure 1 Expected participant flow for patient-reported outcomes. 



Description of the intervention and control condition 
Intervention condition 

The TBHC will follow the concepts of motivational 
interviewing techniques, individual, collaborative goal 
setting and shared decision-making. The coach will lead 
the conversation, but will try to follow a non-directive 
approach. There will be a minimum frequency defined as 
one telephone contact every six weeks. The TBHC will 
have a maximum duration of two years. The intervention 
will be tailored to chronic diseases that are in need of 
similar self-management strategies: 1) asthma and COPD, 
2) type 2 diabetes, hypertension and coronary artery dis- 
ease, 3) heart failure and 4) depression and schizophrenia. 
Each of these disease-specific implementations of the 
TBHC intervention will have its own treatment manual. 
These manuals will include information about the inclu- 
sion criteria, the scientific background of the campaign 
and its key contents. All components of the campaign 
such as the coaching process will be described as well. 
For example, there will be instructions for specific 
coaching situations and main topics (for example, diet, 
immunization and foot control in diabetes and comple- 
mentary medicine). Even though these instructions exist, 
the coaching will be tailored to the patients' needs and his 
individual medical condition. Additionally, the coaches 
will be supported by a web library and a software program. 
The web library will provide health information to the 
coaches to ensure that the information given is evidence- 
based and up-to-date (for example, by referring to actual 



clinical practice guidelines). The software contains avail- 
able printed information material such as education 
leaflets for specific conditions, medication plans and 
weight-control tables that can be sent to the participants 
by mail. The software also offers a tool to document the 
process, individual goals, medication, clinical parameters 
(like HbAi c or blood pressure) and diagnoses. 

The coaches will be experienced nurses as well as one 
nutrition scientist and two coaches who have special 
expertise with psychiatric patients. They will have been 
especially trained to carry out the coaching by staff 
directly qualified by Health Dialog, the company that 
developed this TBHC in the United States. The coaches 
will be located in two areas in Germany: one team is 
operating from Munich and one from Halle/Saale. The 
coaches will be supervised two to three times a year by 
two experienced supervisors from the project management 
group (MH, IB). 

Control condition 

The control group will receive no coaching (treatment as 
usual). It is possible that the control group will receive the 
same written information material as the intervention 
group through other employees of the insurance. 

Outcome assessment 
Primary outcome 

The primary outcome is the time from enrollment until 
hospital readmission within two years. Time until 
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hospital readmission will be assessed using routine 
health insurance data of the KKH that records the date 
of enrollment in the study as well as the dates of hos- 
pital stay. 

The routine data will be collected and provided by the 
statutory health insurance. They are generated during 
the everyday healthcare business and show the actual 
healthcare situation of the insurant. Every contact within 
the healthcare system is represented: doctor and hospital 
visits with ICD code and Operationen- und Prozedur- 
enschlussel (OPS) code, the German equivalent to the 
American procedure coding system (PCS), incapacity to 
work, the medication and much more. The data are not 
influenced by non-response or recall-bias as they are 
assessed directly at the healthcare provider. Routine 
data depicts accountable variables, but not clinical 
parameters. The validity of routine data in Germany is 
not proven, yet studies show that the ICD diagnoses 
are valid in about 97% for heart failure [29,30]. The 
routine data are read out by the KKH and securely 
delivered with pseudonymized codes. The outcomes based 
on routine data include data of the whole randomized 
sample of approximately 12,000 insurants. 

Secondary outcomes 

The secondary outcomes include further economic evalu- 
ation and the evaluation of patient-reported outcomes. 

Secondary outcomes for the health economic evaluation 
refer to health service use and costs. These include 
hospital care (hospital admission rates, hospital days 
and hospital costs) as well as outpatient physician and 
non-physician services, rehabilitation services and medica- 
tion. Furthermore, frequency and duration of inability to 
work as well as mortality will be assessed. Assessment of 
these outcomes is based on routine data from the KKH. 

Moreover, several patient-reported outcomes are used 
as secondary outcomes, for example, changes in the quality 
of life (QoL), depression and anxiety, health related behav- 
ior and changes in clinical outcomes. The used instruments 
are mostly validated translations of internationally well- 
known and standardized instruments with satisfying 
validity and reliability. The QoL is assessed through the 
'Short Form 12 Health Survey' (SF-12) [31] and depres- 
sion and anxiety are assessed through the 'Hospital 
Anxiety and Depression Scale' (HADS) [32]. The 
change of health related behavior is assessed with the 
Alcohol Consumption Questions of the Alcohol Use 
Disorders Identification Test' (AUDIT-C) [33]. Addition- 
ally, a self-developed instrument assesses the amount of 
smoking, the German version of the 'Medication Adher- 
ence Report Scale' (MARS-D) measures medication ad- 
herence [34], the amount of exercise is assessed by the 
'Freiburg Questionnaire for Physical Activity' (FFKA) [35] 
and a newly developed instrument assesses the stages of 



change. Clinical parameters like glycosylated hemoglobin 
(HbAi c ) and blood pressure are measured with self- 
developed items. 

Statistical analysis 

Following the intention-to-treat approach we will include 
all randomized participants in the primary analyses in 
order to avoid biases such as non-random attrition of 
participants. As many of the randomized participants 
decline to take part in the TBHC we run a second 
intention-to-treat approach, testing the participants 
versus the control group. Additionally we will perform 
a sensitivity analysis following the as-treated approach 
including only participants that have received a minimum 
of five coaching calls. 
Therefore, three different analyses will be performed: 

1) Intention-to-treat 1: comparing the randomized 
intervention group (including decliners) versus the 
control group. 

2) Intention-to-treat 2: comparing those who took part 
in the intervention versus the control group 
(excluding the decliners). 

3) As-treated: comparing participants who received a 
minimum of five calls versus the control group. 

In order to enhance the comparability of intervention 
group and control group in the health economic out- 
comes for analyses 2 and 3, propensity score matching 
(PSM) will be used to control potential confounding. 
Routine data from the 12-month period preceding re- 
cruitment will be used to match individuals in the 
intervention group with controls by means of propensity 
scores. Formally, the propensity score is a person's 
probability of being assigned to the intervention group 
given a set of observed covariates. The covariates in the 
propensity score model will be based on routine data: 
for example, age, sex, ICD diagnoses, number of days 
spent in hospital and healthcare costs in the preceding 
year. The predicted probabilities of unconditional logistic 
regression models with 'treatment' (intervention versus 
controls) as dependent variable and the described set of 
covariates are the basis for the subsequent matching of 
both groups. 

For the primary outcome 'time until hospital readmission' 
we will use the hazard ratio from a proportional hazard 
model. Service use and costs will be analyzed by logistic 
and linear random effects regression models using boot- 
strapped standard errors. 

The secondary outcomes that are patient reported 
will include different scales, instruments and items with 
various scale levels. For the analyses of nominal scaled 
outcomes we will use chi-square tests. Ordinal and 
interval scaled outcomes will be analyzed using ANOVA 
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and ANCOVA. If there are significant differences between 
the groups we will adjust for covariates by using logistic 
regression. Results with an alpha error rate a <0.05 
were mostly considered statistically significant. As we 
are testing more than one comparison we need a 
Bonferroni correction to control the familywise error rate. 

Missing data will be addressed by at least two proce- 
dures (for example, complete case analyses, imputation 
by expectation-maximization, imputation by last obser- 
vation carried forward) depending on the outcome and 
the missing data structure in order to test robustness of 
the findings. 

Discussion 

This study is a 4-year RCT that examines the economic 
and psychosocial evaluation of a telephone-based health 
coaching. The evaluated intervention is a health coaching 
delivered by phone by specially trained nurses. It focuses 
on lifestyle change using motivational interviewing 
techniques combined with individual goal setting. The 
coaching is manualized and computer supported. 

As there are just few publications about the health 
economic evaluation of telephone-based health coaching 
(TBHC) programs, and especially few about TBHC in 
the German healthcare system, this trial can fill the 
existing gap. Our findings will be relevant for future 
health coaching programs as potential cost savings are 
interesting for statutory health insurances. 

Nevertheless, there are some limitations to this study: 
Randomization took place before informed consent was 
obtained from participants. As participants and decliners 
are likely to be different, this may cause bias with respect 
to the groups compared in the intention-to-treat-2 and 
the as-treated analysis. Although we apply advanced 
statistical methods, potential confounding cannot be ruled 
out completely. Another limitation could be the unsure 
validity of the routine data, but an extensive literature 
research revealed that the quality of routine data in 
Germany is good [29]. The generalizability of the secondary 
patient reported outcomes may be limited by social desir- 
ability, because the statutory health insurance is sending 
out the questionnaires. To prevent this bias we assured 
the insurants in the cover letter that non-response will 
definitely have no negative consequences. Another pos- 
sible limitation is the quality of the items questioning the 
clinical parameters like HbA ic . They are patient reported 
on an ordinal scale, which means they are prone to be 
inexact. To approach this problem we take advantage 
of the opportunity to use the software data available for 
the participant group as well. 

Since the amount of studies evaluating psychological 
and economic outcomes of health coaching interventions 
are rare, our study will provide evidence, which is needed 
for different healthcare bodies. The study's outcome will 



help determine whether TBHC is a promising tool to 
enhance the self-management of chronically ill patients 
and thus reduce costs, increase quality of life and change 
clinical parameters. 

Trial status 

Recruitment of participants started in May 2010 and is 
expected to end in September 2014. 
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